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ABSTRACT

Three species ol Xenophoridae are veported from the Tertian
ol western Sonth \merica .\'('nu,)/mm carditicera new species
from the Oligoeene of Perie Nenophora pandinee new species
from the Miocene Nuavidad Formation of contrad Chile. and
Stellaria kricgerburtholdi new species from the Tertian of Pen-
insula Aranco, south-central Chiles Al of these species are first
records of Nenophoridae for the respective conntries. The ve-
lationship ol Sonth Amencan Nenophora species with Tertin
New Zealwnd taxa and the diftiendty i identilving aspecies
('|uwl) related to the other South Ninerican Stellaria are dis-
cussedd.

INTRODUCTION

Nenophoridae are a aroup ol evelusively warm-water -
rine gastropods. The hiology., Tossil Tistoryand tavononiy
ol 25 recent species has been reviewed by Ponder
(1953), who recognized the single aenns Newophora 17
schier von Waldheim, 1507, inchiding the subgenera
Xr’)mp/mm senst steicto, Ouastas Swainson, 15400 and
Stellarvia Sehmidt. 18320 Towever, most workers now
recognize these at the generie rank ez Kreipland AlL
1999), a view that is ollowed here, \Where known, the
protocouch in Newoplora species consists ol about 3.5
lonw t]'()(‘]l().\])il';ll whorls (Bundel. 1993: p]. 12, fig. 10 a
tvpe ol morphology that indicates planktotrophic devel-
opmient. which in turn suggests Tong-distance dispersal.

Ponder (1983) also deseribed Tertian [ossil species
from Australia, while in an carlier work, Ben (1977 re-
viewed the Cenozoie Xenoploridie ol New Zealand
which inclnde an Eocene to Miocene species, a NMiocene
species and a Pliocene to Recent species. Until now. Ce-
nozoic. Nenophoridae have never heen recorded ram
Peru or Chile.

"Mailing address: Boy 13061, Burton. WA 9SHES USA

GEOLOCGY O1F FOSSHL-BEARING LOCALITIES

Pisco Basin, Prnt

The Pisco Basin of sontliern Pera (Figure 1 s a larearce
Lasin  tDunbar et al. 19900 with four depositional se-
quences containing npper Eocene, Olicocene. lower to
middle Miocene, and middle Miocene to lower Pliocene
shell and Tittoral deposits TDeNries TO99S L Specimens ol
\enoplora are inost often fonnd innassive. biotnrbated.
medimu-grained  sandstones ol the Oligocene Otnina
Fornmation between Paracas and Bahia de Ta lndepen-
dencia (Figure 1 together witlovabves ol Cardita neir-
elli Rivera, 1957, The Xenophora-hearing sidstones in-
l('lpn'l('(l as shallow-water nearshore shell (l(-pmil\
overlie a hasal transgressive sequence ol medimn-hed
ded coarse-grained sandstones with ||(';|l'|} ||n)||m|)(-('iﬁ('
mollnscan assernblages ol Turvitella or Osteca. and an-
derlic w thick seqnence ol thin-bedded. tnffaceons. fine-
araincd siltstones with thin-shelled valves ol Chlamys
and lish seides ol sardines and anchovies DeNries
19951

Internal molds ol prohable Xenophora species are also
fonnd in a Lult-hound onterop ol pebbly course: graied
sandstone overlooking the Tower Rio Tew valley - Fignre
1 The mollusen ana associated with the maolds sog-
gest a late Focene age and hence assicoment to the Par

acas (Jmnl).

N WIDAD FORMATION, CENTEAL CrI

The Nanidad Formation Diwine 15160 is known lor a
el mollnscan Lanna that was Last reviewed extensively
In Philippi 1957 Sediment deposition as indicated In
microlassils ranges [rom intertidal to anter shells Most
ol the specimens ol \enophora deseribed here e
e recovered Trom gray deepwater siltstone that today
lorms the intertidal platlorm at Panta Perro Figare 2

These deposits have heen dated with Toraminilers
Dremel vin Herm 1969, pe 71 as Lower Miocene  Bur-

digalian However, Tsnehi ot al 1990 and - Iharaki
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Figure 1. Fossil localitios for Nenophora carditizera in the

19920 have pointed ont that an Upper Miocene age
Tortoniant is more likels.
\dditional specimens have heen collected nortl of the

Rio Rapel and l'mm NMatanzas, botl also i the area of

Navidad (Figure 20 The sedimients of these localitios are
helieved to be u)nl( mporancons with those of Punta
]
A\l IVITON, PENINSCLA AR CO, soUTH-
| tion las heen defined rom cores
( neo. Hconsists of gray siltstones
( Coareinn 1968 AL similar silt-
N have been considered to be-
lon 1 vercamdvsis ol the inollis-
can ¢ oage at least for part ol
thes npublished data.

The Stell ibed herein was found in
& coneretio

coastal ¢lifl” with expo-
st of Paata Millongne
nodales are washed free

SUres ol gray

>|]11 S(

IYionre 2

Pisco Basm of Pern.

by the tide and nsnally vield specimens ol the erab Can-
cer araueanns Pll]]ll)l)l 1SS7. Because this locadity T
not been dated itil now, of the \Ir//m‘l(l re-
NS neertain,

the ave

MATERIALS AND NETHODS

Specimens deseribed or mentioned i this study are de-
posited i the collections ol the Tollowing nsenms: De-
partamento de Paleontologia de Nertebrados, Musco de
Historia Natid de T Universidad de San Mareos, Linua,
Pern OMUSNE NV Departinento de Paleontologia de
Imvertebrados, Museo Nacional de Historia Natnral,
Santiago de Chile (SGO.PD: and Senckenberg NMunseum.
Frankfurt. Germany (SN Photographs were taken -
ing a Leicafles S12 camera Liages were scanned {rom
Hiord 1P 1 125 black and white 35 nin negatives nsing

an Acer Sean\it 27208 filim scanner and processed witls
|’]1<)l()\]1<)]) 6.4,
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Figure 2. Fossi) localities tor Nenophora pandinae i\ aadad area

Chile.

SYSTEMATIC PALEONTOLOGY

Family Nenoplioridace Philippic 1553
Genns Newoplora Fischer von Waldheim, 1507

Type Species: Nenoplora lacrigata Fischer von Wald-
heim, 1507 ¢« = Trochus ('um'/lg//i()/;/1()1‘11.\' Born, 17500,

Nenoplora carditicera new species
(igures 3-11)

Diagnosis:  Moderate size. moderately tall spire: bise
\\1tl|<mt spiral senlpture: dorsal sirtace “with we ahly op-
isthocline to .spud] irregular lirne.

Deseription: Diameter np to 36 . Spire angle 70

9% whorls and spire flat-sided to ven slighthv conves,
l’l()loumdl poorly presenved. Buse lat to xlwlltl\ con
cave: neither spiral nor subspiral senlpture tlines,
threads, mgac) evident; colabral growth Tines and ridoes
present. No mbilicns in adults: none evident in jive-
nites: thick columella. Dorsal surface with weak prosoe
line growtl lines and coarse, wany fivae thal are we «akh
<)I)1st|1()clmt* to regnlarly spiral. No prosocline nor op-

isthocline axial cords. Cemented objects evenly spaced.

and Stellaria kricecrbartholdi Peninsula \rauco? in Central

abont seven per whorl, inereasing insize on later whorls:
less than 507 ol shiell covered, \I)(-rlm'v nonknow.

Type Material: \
height 17 v dimeter 36 minn:
3230.10, heiehit 16 . dimcter 30 non, SN 323011
fhgnres 650 hieight 135 mne diameter 225 i,
NUSN NV T figures ‘) 11 . height 21 . dianeter
325 v, MUSNEINN 20 height 15 e diameter 26,5
mm. MUSN NN 30 he I(J_Ill 13 1. diameter 215 i,

Holotvpe SNE 323039 figures 305
') paratypes: SN

Type Locality: D\ 6315 northwest of Loma Cuesta
Chileatay. abont 1 km north ol Comotrana-Carhinas road.
abont 3 ki cast P lava Carlimas, inridge-Torming \uul
be (I I’1),) m in neasired section, 1117067

stone
T Punta Grande 1: 100,000 (]llf.l(]l'illl’_[](’ !

THOS'1T

Named alter Cardita. the bivalve most
l.atin root

Etymology:
olten cemented to this \]w(u o and ¢era. the

signifving “to bear or carn.

Occewrrence: Ot Formation. Olicocene, between
Paracas and Bahin de L Independencia Pernn Possibly
frons the nppermost Focene,

Discussion:  Specimens ol Nenoplora carditizera new
species differ in several respects frony those ol X
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chyliopliora " Born, 1750w species with a fossil recond
that mav extend back to the Eocene and whicly is pres-
enth found off the coast of hoth castern and western
North and Central America  Ponder. 1953 . The latter
species is characterized by rugose cords on the doraal
snrface: wavy lirae that are distincthy opisthocline: Irase
with weak spnd] sculpture: an umbilicus in jmenile spec-
imens: and a thin cohmmella and umbilical callons in
adults. Specimens of X' carditigera. in contrast. have nei-
ther mgose spiral cords, stmno]\ opisthocline lirae. nor
spiral senlpture on the hase. and have a thick rather than
thin colmuella.

Xenophora carditigera most closelv resembles X fleniin-
i Ben. 1977, an edl]\ to middle Miocene species from
New Zealand that may be part of a lineage that inclndes
X prognata  Finlay, 1926 late Eocene to widdle Mio-
cene) and X, neozelunica Suter. 1905 earlv Pliocene to
Recent). Specimens of X flemingi are also moderately tall
and straight-sided. lack an umhlh(m have weakly devel-
oped to ohsolete spiral sculpture on the base. and are only
partially covered by cemented debris that increases in size
towards the aperture. The principal difference hetween X
carditigera and X. flemingi is that dorsal lirae on the latter
are distinetly opisthocline.

Xenophora paulinac new species
'Figures 12-16)

Diagnosis:  Shell large. umbilicus closed. whorl ontline
concave, Subsutural ramp reaching halfway onto previ-
ous whorl. Dorsal surfuce between cemented objects
with coarse wavy lirae and prosocline axial growth lines.

Desceription:  Shell large  holotype diameter 132 .
height 62 mm . with depressed spire tangle about 1057

peripheral flange wnknown. Protoconch unknown. No
umbilicus in adults (no juveniles known . whorl ontline
concave due to subsutural ramp reaching about hallway
up onto previous whorl. Dorsal surface between ce-
mented objects with coarse wayy lirae as well as prosoc-
line axial growth lines. Base weakh: concave. sculptured
with low. narrow, irrecular. collabral growth lirac. At-
tached camouflaging objects seem to include either
high-spired gastropods or concave-side-up bivalves up
to 30 mm wide!. Busal apertural lip regularh and <hal-
lowly curved. Aperture unknown.

Type Material:  olotvpe SMF 323042 fiqures 13-

height 62 mm. diameter 132 mm. Punta Perro:
paratypes SGO.P1 3991 figure 12 . diameter 154 mu.
Punta Perro, SGO.PI 5992 figures 15-16, spire [rag-
ment, height 16 mm. Matanzas.

Type Locality:
central Chile.

Intertidal platform at Punta Perro.

Etvinology: Named after Panlina S. Visquez Hlanes
friend dl!(l colleague, who found part of the tvpe mater. !

Occurrence:  Navidad Formation. Tortonian. Navidad

area. central Chile.

Discussion:  Nenophora panlinae new spectes ditfers
from most other speces by its farge size. The only sin-
ilarly large speaiesis the Eocene to Miocene New Zea-
Jand N¢ nophora prognata Finlav. 1926w Beu, 1977
from which it differs in having concave ml]u 1 than con-
vens whorls formed by subsutural ramp reaching ahont
halfway up ()ntu previons whorl,

Previonsh. Favera 1979 stated that his Trochita Ji-
santea also [rom the Navidad Area. might prove to be
a Nenophora However Tavera 1979 provided no di-
agnosis to separate his species from other tava. and he
did not figure the specnmen, ‘onsequently the name i
considered nnavailable ander 1CZN Article 13011,

Genns Stellaria Schanidt. 1532
Tipe species: Trochus w)/un.s Linn¢. 1764

Stellaria kricgerbartholdi new species
Figures 17-20

Diagnosis:  Spire short. with marrow penphieral flange
divided into prominent. bhint digitations. No umbilicus
Base lightly conves. with distinet collabral growth lines.

Desceription:  Short spire. periphen divided into ahout
10 prominent blunt digitations. No mmbilicas. Whorl
outline and sculpture nnknown. hecause original shell is
dissolved except lor periphen and digitations. but ont-
line appears 1o he weakly convex. Base slighth comes
with distinet collabral arontli lines

Holotype:  SGO.PT 3993 fioures 17-20". height 24
mm. diameter with attachments 80 mm. spire angle 95

Type Locality:  Northeast of Phava Millongne, Penm-
sula Arauco. south-central Chile.

Etvmology:  Named after Rolt Kriegerbarthold. who
did the dilfienlt preparation of this specimen.

Occurrence:  Northeast of Punta Millongne. Penin-
aula Arauco. sonth-central Chile

Discussion:  Stellaria kricoerbartholdi differs from all
other species of this genus in havg a elosed umbilicns
The tipe species. S solaris. has tubular spines. a feature
that cannot e obsened me S kricserbartholdi S krie -
serbartholdi most resembles the Ohgocene to Pliocene
S, testiocra Bronn. 1831 withits two Recent \lll)\])('-
cies. in having a strongly digitate peripheral rim S tes-
tizera lived in the Mediterranean and spread to Atlantic
Africa and the Gl of Aden. Ay suggested by Ponder
1983 . N\ testioera conld have exalved from the Focene
S conica Dall 1592 From Mississippi. which also nnght
be recarded as ancestral ta S kriezcrbartholdi. S conica
has the mmlnlicus almost obscured by the parietal callus
MeNell and Docken. 1954 The completely closed
umbilicus would alko |u\tll\ inclusion of this species in
Xenophora, suggesting that this speaies or speaies Time
lost its camonflazing habit and exohed from a diflerent
ancestor than Stcllaria s However this view is not {ol-
lowed here.
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o. 13=14 Ttolobvpe, SMY 323042, hewght 62 mm. diuneter 132 mm [5-16.
16
Ren ) nen by Ponder propriate Vor S, kricocrbartholdi. Tt does not seem jus
19 1l pecit with

tified to erect a new genns lor this species hecause a
closed mibiliens is also presentin \enophora and. there-
(ore. seents to he an old invention ol the Launily. Cha
acters separatinig Stellaria from Xeno

Ponder 1199

phora are 1 duced
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Figures 17-20.
GO mm.

to the presence of spines or digitations. an expanded
peripheral flange and @ nearly stooth dorsal surface

CONCLUSIONS

The Cenozoie Nenophoridac ol Chile and Peru close a
considerable biogeographic gap in the history of the
Faomilv. Oligocene records of Xenophora arve fes but
JENNS Was ;lll'(’;l(]) established i Anstralia Ponder 198
and New Zealand 1 Ben 19770 in the Focene. In the Mic
cene the genns was widespread in the Indo-Pacific Re
gion with three species also present in the Caribbean
Sea. Today onlv the tvpe species. X conchiyliophora e
mains in the Americas  Ponder 1983

Onr two species of Xenophora seein closelv alli
New Zealand species. Similarities hetween fannas |
New Zealand and Argenting have recently he
ed by Ben et al (19971, Our records of Xeno; I
that there wre even more connections with Pacific Son

ith

Stellaria kricgerbartholdi new speaes Holotvpe, SCO PES995 height 24 nin

. ot o
\imnerici a bact which i 3] 1 1 A\
trans-Pacthic aflimities can b pect t ‘th
tudies of Pacific South \merican fann

Stellavia conica Yrom Focene beds of Vi ppi ma
hean ancestor ol So Kricaerbartholdi hut hias an open
mnhilicus like modem species. Pond 1993 1 dlisea |
5 [ive S ible carlv oftshoot swhile Stel

1 I to \u i |
S li 1h ] I
§ t 1] t

noh 1t
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